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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device 
having long service life which can generate a high quality 
picture and prevent the degradation in a writing 
characteristic, the degradation in holding characteristic 
caused by narrowness of a dynamic range of a scanning 
signal driving IC, and also the degradation of liquid 
crystal itself. 

CONSTITUTION: This device is provided with a TFT- 
LCD panel 1 consisting of plural signal lines and scanning 
lines arranged in the direction of intersecting each other, 
pixel electrodes provided at each intersection part of 
these lines and arranged in a matrix state, and switching 
elements (TFT) connected between each pixel electrode 
and signal line and controlled by a scanning line. In a 
liquid crystal display device in which the TFT performs 
write-in operation of a display signal at the time of 
applying a scanning signal and the TFT performs holding 
operation of a display signal at the time of applying no 
scanning signal and a picture is displayed, a scanning 

signal control circuit 5 controlling, a scanning signal is provided so that a conduction 
characteristic of the TFT is elevated at the time of write-in operation of a display signal and a 
cut-off characteristic of the TFT is elevated at the time of holding operation of a display signal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by providing the following. The signal line and 
the scanning line which have been arranged two or more in the direction which crosses mutually. 
The pixel electrode by which matrix arrangement was prepared and carried out for every 
intersection of each of these lines. The switching element which is connected between each 
pixel electrodes and signal lines, respectively, and is controlled by the scanning line is provided. 
At the time of impression, the aforementioned switching element performs write-in operation of 
a status signal for a scanning signal to the aforementioned scanning line. So that a scanning 
signal may be the liquid crystal display which the aforementioned switching element performs 
maintenance operation of a status signal at the time of no impressing, and displays a picture and 
may raise the flow property of the aforementioned switching element to the aforementioned 
scanning line at the time of write-in operation of a status signal And a scanning signal-control 
means to control a scanning signal to raise the barrier property of the aforementioned switching 
element at the time of maintenance operation of a status signal. 

[Claim 2] The liquid crystal display characterized by providing the following. The signal line and 
the scanning line which have been arranged two or more in the direction which crosses mutually. 
The pixel electrode by which matrix arrangement was prepared and carried out for every 
intersection of each of these lines. TFT which works as a switch for being prepared between 
each pixel electrodes and signal lines, respectively, and the gate being connected to the 
scanning line, and writing a picture signal in a pixel electrode. A gate signal adjustable means by 
which a display image carries out adjustable [ of the number of interlaced scanning, the ON state 
voltage, the OFF state voltage, ON time, or OFF time of the gate of such TFT ] according to the 
detecting signal of a still picture or an animation. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the liquid crystal display of the active 
matrix method which formed the switching element for every pixel with respect to a liquid crystal 
display. 
[0002] 

[Description of the Prior Art] Generally, a pixel electrode is formed in the intersection of a signal 
line and the scanning line through a switching element, and TFT (TFT) is widely used as a 
switching element in the liquid crystal display (LCD) which has arranged this pixel electrode in 
the shape of a matrix. TFT used for this kind of TFT-LCD is the element of three terminals 
which consist of a drain, the gate, and a source electrode, and the pixel electrode from which the 
scanning line by which the signal line which supplies a status signal supplies a scanning signal to 
the gate constitutes a pixel in the source is connected to the drain, respectively. Therefore, in 
order to write a status signal in each pixel electrode arranged in the shape of a matrix, a status 
signal is impressed to a drain, a scanning signal is impressed to the gate, and it writes in by 
making it flow through between the drain gates of TFT. moreover, the ** which does not impress 
a scanning signal to the gate in order to hold a status signal to each pixel electrode — the flow 
between the drain gates — **** — it carries out by making it small 

[0003] Conventionally, the drive circuit integrated by adopting the circuitry of exclusive use (IC- 
izing) is used for the circuit (a status-signal drive circuit, scanning signal drive circuit) which 
supplies the status signal impressed to TFT, a scanning signal, etc. Thus, in order to use the 
drive IC of exclusive use, the proof-pressure property by the manufacture process of IC is 
restricted, and sufficient drive property can be acquired to no TFT-LCD. For example, when time 
for TFT-LCD to turn with high definition and scan each pixel was short-time-ized, sufficient flow 
property of TFT was not acquired, and when the scanning period turned for a long time, or when 
the operating environment of TFT-LCD was severe, there was a case where sufficient 
maintenance property was no longer acquired and degradation of a display image and degradation 
of the TFT-LCD itself were caused. 

[0004] This problem is briefly explained using drawing 18 and drawing 19 . In TFT-LCD, an 
alternating current drive is performed so that the used liquid crystal may not deteriorate by the 
dc component. By drawing 18 , in order to perform an alternating current drive, the potential 
wave of each electrode in the frame reversal drive generally used is shown. +Vsig of drawing 18 
(a) The straight polarity potential of the alternating^current-ized status signal, and -Vsig This 
negative polarity potential and Vsc are the main potential at the time of alternating-current-izing 
a status signal, and Vg. Scanning signal wave type is shown. For drawing 18 (b), the pixel 
potential pinch off voltage and drawing 18 (c) which are the status signal held at a pixel are pixel 
potential and scanning signal wave type Vg. Potential difference Vg-Vsig It is the shown wave. 
[0005] The general property of TFT used as a switching element of TFT-LCD is shown in 
drawing 19 . The horizontal axis Vgs of drawing 19 is the voltage pinch off voltage between the 
source gates of TFT, i.e., pixel potential. Scanning signal Vg The potential difference is shown. 
Vertical axis Id of drawing 19 The amount of current which flows to the drain current of TFT, i.e., 



a pixel electrode, and display inter^electrode is shown. It is Id, so that Vgs is higher than 0 [V] 
from drawing 1 9 at the time of the writing of a status signal. It is Id, if the flow of TFT is good 
and Vgs is lower than 0 [V] at the time of maintenance of a status signal, in order to flow mostly. 
It decreases, and the maintenance property of TFT is good and a bird clapper is known. 
[0006] However, Vgh-Vsig which is equivalent to +Vgs of drawing 19 in actual TFT-LCD at the 
time of the status-signal writing of straight polarity as shown in drawing 18 (c) It becomes small 
to near 0 [V], and the flow property of TFT deteriorates. Moreover, as shown in drawing 18 (c), 
at the time of maintenance of the status signal of negative polarity, it is drawing 6 . - Vgl~Vsig 
which hits Vgs It becomes small to near 0 [V], and the maintenance property of TFT 
deteriorates. 

[0007] Such degradation of the flow property of TFT and degradation of a maintenance property 
are the scanning signal Vg which has big influence on a flow property and a maintenance 
property so that clearly from the example of drawing 18 and drawing 19 . The straitness of the 
voltage range, i.e., a dynamic range, is the cause. Moreover, as mentioned above, the scanning 
signal drive circuit is IC-ized and a dynamic range is determined in the prool^pressure property 
by IC process. Therefore, in having used the scanning signal drive IC as it was like before, since 
degradation of the flow property of TFT, i.e., a write-in property, and degradation of a 
maintenance property were caused and it stopped it not only degrading the quality of image of a 
display image, but being able to carry out [ alternating current **** ]-izing of the liquid crystal 
completely, direct current voltage was impressed to liquid crystal, and there was a fault of 
degrading the TFT-LCD itself. 

[0008] The power supply level shift drive (Japanese-Patent- Application-No. 4-48313 No.) which 
shifts the common reversal drive (JP,55~28649,A) which shakes a common electrode the polarity 
of a picture and reversely for the purpose of drive frequency having accelerated with high- 
resolution-izing (formation of many pixels) of LCD in recent years, low-battery-izing Drive IC in 
such a situation on the other hand, and making it correspond to a high speed signal, and supply 
voltage synchronizing with the polarity of a picture is proposed. However, since a common 
reversal drive must drive mass KOMON a level drive period (15-30 microsecond), power 
consumption increases. Moreover, since a mass power supply must be driven, a powerful drive 
circuit is newly needed, and also application is difficult for a power supply level shift drive to the 
drive which must drive a power supply at high speed, such as dot reversal, and, now, it is 
performed to it only within the signal-line reversal drive. Although a signal-line reversal drive has 
the feature which the horizontal cross talk produced since common resistance increases when it 
big-screen-izes cannot generate easily, since it is easy to generate the vertical stroke by leak of 
TFT, the requirement specification to a TFT property becomes severe. 

[0009] As a method of solving such a trouble, the method of changing the signal line which fixes 
a power supply, forms a switch in the interior of drive IC, and is driven for every field is proposed 
(publication-number 3-51887 No., Japanese Patent Application No. No. 188299 [ one to ]). 
However, even if it uses such a method, when realizing the dot reversal drive which can perform 
high definition-ization by combining signal-line reversal and line reversal, in order to have to 
reverse polarity the whole line, power consumption increases. 

[0010] Moreover, recently, the driving method (the MF driving method) which lowers drive 
frequency is proposed by dividing the field picture of one sheet into the subfield of odd sheets 
(Japanese Patent Application No. No. 69706 [ two to ]). Although this MF driving method is 
effective in reduction of power consumption and it is a very more effective still method also 
about a field flicker, since the holding time becomes large sharply, the flicker component in every 
pixel becomes large. Therefore, there is a problem which the disk produced for every field is 
checked by looking and causes quality-of-image degradation of a still picture. Furthermore, when 
an animation is displayed, the interval at which the response of liquid crystal drives a bad thing 
and 1 pixel is longer than the 1 field, from the bird clapper, the disturbance to which a picture is 
confused in a comb configuration by the interlace arises, and the MF driving method is degrading 
the quality of image of an animation. 
[0011] 

[Problem(s) to be Solved by the Invention] Thus, it sets to LCD of the active matrix method 



using switching elements, such as TFT. In having used it as it is, the dynamic range of the 
scanning signal drive IC determined according to the manufacture process of the scanning signal 
drive IC Degradation of the flow property of TFT and degradation of a maintenance property 
were caused, since it stopped it not only degrading the quality of image of a display image, but 
being able to carry out [ alternating current **** ]-izing of the liquid crystal completely, direct 
current voltage was impressed to liquid crystal, and there was a fault of degrading the liquid 
crystal itself. 

[0012] Moreover, with improvement in the speed of the drive frequency for high-resolution-izing, 
increase of power consumption is caused or quality of image deteriorates with a horizontal cross 
talk, a vertical cross talk, etc. Furthermore, by the MF driving method for the ability to reduce 
power consumption, in the still picture, since the holding time was long, the line flicker increased 
and it became line disturbance, and by the animation, in order that the picture of the front field 
might remain in a comb configuration, there was a problem on which quality of image 
deteriorates. 

[0013] this invention was able to be made in consideration of the above— mentioned situation, and 
the place made into the purpose can prevent degradation of a write-in property and degradation 
of a maintenance property by the straitness of the dynamic range of the scanning signal drive IC 
determined according to the manufacture process of the scanning signal drive IC, and 
degradation of the liquid crystal itself can also be prevented, and it is in offering a long lasting 
liquid crystal display by high definition. 

[0014] Moreover, other purposes of this invention are for power consumption to offer the liquid 
crystal display which can reproduce a picture also with an animation or a still picture few and 
sufficient [ quality of image ]. 
[0015] 

[Means for Solving the Problem] The following composition is used for this invention in order to 
solve the above-mentioned technical problem. 

[0016] Namely, the signal line and the scanning line which have been arranged two or more in the 
direction in which this invention (claim 1) crosses mutually, The pixel electrode by which matrix 
arrangement was prepared and carried out for every intersection of each of these lines, The 
switching element which is connected between each pixel electrodes and signal lines, 
respectively, and is controlled by the scanning line is provided. In the liquid crystal display with 
which a switching element performs write-in operation of a status signal for a scanning signal to 
the scanning line at the time of impression, a scanning signal performs maintenance operation of 
a status signal at the scanning line at the time of no impressing, and a switching element displays 
a picture It is characterized by establishing a scanning signal-control means to control a 
scanning signal to raise the flow property of a switching element at the time of write-in 
operation of a status signal, and to raise the barrier property of a switching element at the time 
of maintenance operation of a status signal. 

[0017] Here, the following are raised as a desirable embodiment of this invention. 

(1) A switching element should be TFT, a drain should be connected to a signal line and the gate 
should be connected the source to the pixel electrode at the scanning line. 

(2) Control a scanning signal-control means to output the maximum of the potential which can 
take the maximum of the potential which can be taken to the plus side of the withstand-voltage 
property over the grounding potential of the scanning electrode drive circuit which supplies a 
scanning signal to the minus side of the withstand-voltage property over grounding potential at 
the time of status-signal maintenance operation at the time of status-signal write-in operation. 

(3) The scanning signal-control means should be controlling two or more scanning electrode 
drive circuits, and should perform control which makes adjustable grounding potential of each 
scanning electrode drive circuit, and potential of a scanning electrode drive circuit of operation 
at the time of status-signal write-in operation and status-signal maintenance operation. 

(4) The scanning signal-control means should be controlling two or more scanning electrode 
drive circuits, and should perform control which makes adjustable potential of a scanning 
electrode drive circuit of operation for every scanning electrode drive circuit. 

[0018] Moreover, the signal line and the scanning line which have been arranged two or more in 



the direction in which this invention (claim 2) crosses mutually, The pixel electrode by which 
matrix arrangement was prepared and carried out for every intersection of each of these lines, In 
the liquid crystal display equipped with the TFT which works as a switch for being prepared 
between each pixel electrodes and signal lines, respectively, and the gate being connected to the 
scanning line, and writing a picture signal in a pixel electrode It is characterized by establishing 
the gate signal adjustable means which carries out adjustable [ of the gate voltage of TFT, or the 
ON time of the gate ] according to the control signal which determines at least one of write-in 
time, the holding time, and scanning methods. 

[0019] Here, the following are raised as a desirable embodiment of this invention. 

(1) A gate signal adjustable means should change considering the output from **/********** 
from which an input picture distinguishes a still picture or an animation as a control signal. 

(2) A gate signal should be controlled so that the numbers of lines driven in the time of an input 
picture being a still picture and the time of being an animation differ. 

(3) The gate signal adjustable means should include the circuit which changes the supply voltage 
of a gate drive circuit at least. 

(4) The period which changes a gate signal should be a period when the picture signal is not 
outputted to a signal line. 

(5) The offHevel of the gate has shifted from the minimum value of a flicker. 
[0020] 

[Function] According to this invention (claim 1), at the time of status-signal write-in operation, 
the flow property of a switching element which shifted to the withstand-voltage properties, such 
as scanning signal drive circuit, plus-side, and was established for every pixel is raised. By 
controlling a scanning signal to shift to a withstand-voltage properties, such as scanning signal 
drive circuit, minus-side at the time of status-signal maintenance operation, and to raise the 
barrier property of the switching element for every pixel, dynamic ranges, such as a scanning 
signal drive circuit, are expandable in equivalent And by preventing degradation of the write-in 
property of switching element TFT and degradation of a maintenance property by the straitness 
of the dynamic range of scanning signal drive IC original, quality-of-image degradation of a 
display image is prevented, and degradation of the liquid crystal itself is prevented, and it 
becomes possible to realize a long lasting liquid crystal display by high definition. 
[0021] Moreover, a vertical cross talk etc. can be reduced and high-definitionHzed, maintaining 
the feature of a low power, since the leakage-current property and ON state current property of 
TFT leading to a cross talk or a flicker are controllable the optimal according to drive time or the 
holding time according to this invention (claim 2). 
[0022] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. First, 
the example of invention of a claim 1 is explained. 

(Example 1) Drawing 1 is the block diagram showing the basic composition of the liquid crystal 
display concerning the 1st example of this invention. This equipment consists of the TFT-LCD 
panel 1, the top status-signal electrode drive circuit 2 which drives the status-signal electrode 
of this TFT-LCD panel 1 from the panel bottom, a bottom status-signal electrode drive circuit 3 
which drives a status-signal electrode from the panel bottom, a scanning electrode drive circuit 
4 which drives the scanning electrode of the TFT-LCD panel 1, and a scanning electrode-control 
circuit 5 which controls the dynamic range of this scanning electrode drive circuit 4. 
[0023] At the example of drawing 1 , it is a status signal Vsig to the top status-signal electrode 
drive circuit 2. (U) is supplied and it is the top status signal Vsig. From the bottom level pulse 
CPH (U) which samples (U), and the top sampling pulse STH (U) which controls the timing which 
samples a status signal, the top status-signal electrode drive circuit 2 is controlled, and the 
status signal Vsig of the top status-signal electrode drive circuit 2 (U) is supplied to the TFT- 
LCD panel 1. Similarly, the bottom status signal Vsig (D) is supplied to the bottom status-signal 
electrode drive circuit 3, and the status signal Vsig of the bottom status-signal electrode drive 
circuit 3 (D) is supplied to the TFT-LCD panel 1 by the bottom control pulse which consists of 
CPH (D) and STH (D). 

[0024] Writing is performed by the scanning signal from the scanning electrode drive circuit 4 to 



the TFT-LCD panel 1, and maintenance operation is performed, and, as for each status signals 
Vsig (U) and Vsig from the top status-signal electrode drive circuit 2 and the bottom status- 
signal electrode drive circuit 3 (D), a status signal is displayed on the TFT-LCD panel 1. To be 
shown in drawing 1 , the scanning electrode drive circuit 4 consists of two or more scanning 
electrode drives IC, and a dynamic range is controlled by the scanning electrode-control circuit 
5 where each scanning electrode drive IC corresponded for every IC of the. 

[0025] An example of the scanning electrode-control circuit 5 used for drawing 2 at this example 
is shown. This scanning electrode-control circuit 5 consists of scanning electrode-control 
circuits 51-54 corresponding to the scanning electrode drives 41-ICs 44. Each scanning 
electrode-control circuits 51-54 are the scanning electrode-control pulses STV inputted and 
outputted to the scanning electrode drives 41-ICs 44. It reaches. S01-S04 The scanning 
electrode drives 41-ICs 44 detect for a scanning signal whether it is under [ output ] ******, 
and they are the mode signals YM1-YM4. It outputs and the mode of operation of the 
corresponding scanning electrode drives 41-ICs 44 is controlled. 

[0026] Drawing 1 and drawing 2 are used for below, and the detail of operation of the scanning 
electrode-control circuit 5 is explained to it. First, the scanning electrode drive IC 41 which 
drives the n— th scanning electrode Yn from the scanning electrode Y1 of the beginning of the 
TFT-LCD panel 1 is controlled by the scanning electrode-control circuit 51. Pulse STV which 
shows a scanning start The scanning electrode-control circuit 51 is also supplied at the same 
time it is inputted into the scanning electrode drive IC 41, and it tells that the scanning electrode 
drive IC 41 became a write mode to the scanning electrode-control circuit 51. Thereby, the 
scanning electrode-control circuit 51 is the grounding potential GND about the Vss potential 
supplied to the scanning electrode drive IC 41 at the same time it makes into H level the mode 
signal supplied to the scanning electrode drive IC 41. Level is chosen and the scanning electrode 
drive IC 41 is supplied. By doing so, the scanning electrode drive IC 41 is the grounding potential 
GND. It is the grounding potential GND of this IC to level. Supply of a scanning signal is attained 
to TFT-LCD by making the maximum potential by the side of the plus to level into scanning 
electrode drive level (write-in level). 

[0027] For example, when TMC57466 by Texas Instruments, Inc. is used as scanning electrode 
drive IC, it is the grounding potential GND. The maximum potential +30 by the side of the plus to 
level [V] can be outputted (bibliography : Texas Instruments Japan, TFT gate driver user's 
manual TMC57466). 

[0028] Moreover, pulse SO 1 which the scanning electrode drive IC 41 completes the scan to 
the scanning electrode Yn, and shows a scanning start to the scanning electrode drive IC 42 of 
the next step When outputted, it is a pulse SO 1. It is inputted into the scanning electrode- 
control circuit 52 of the next step at the same time it is inputted into the scanning electrode 
drive IC 42 of the next step, and it is simultaneously inputted also into the scanning electrode- 
control circuit 51, and the scanning mode of the scanning electrode-control circuit 51 is carried 
out to a If the scanning electrode-control circuit 51 becomes a hold mode, while the mode signal 
supplied to the scanning electrode drive IC 41 is set to L level, it will choose and supply the 
maintenance potential (-10 [V]) of minus of the Vss potential supplied to the scanning electrode 
drive IC 41. 

[0029] Therefore, the ****** drive IC 41 is the grounding potential GND about the maintenance 
potential supplied to the scanning electrode of TFT-LCD after own write-in operation of IC is 
completed. The maintenance potential (-10 [V]) of minus is outputted from level. That is, it 
writes in at the time of write-in operation, and the maximum potential +30 by the side of plus [V] 
is outputted as potential, and at the time of maintenance operation, the ****** drive IC 
becomes possible [ outputting the maintenance potential -10 of minus [V] ], and becomes 
realizable [ the dynamic range of the output voltage of 40 [V] exceeding 30 [V] which is the 
maximum of the withstand-voltage property of the scanning electrode drive IC ]. 
[0030] When the scanning electrode drive IC after the next step repeats the same modal control, 
the dynamic range of the withstand-voltage property of the scanning electrode drive IC is 
expanded and written in, and maintenance operation becomes realizable. The example of the 
scanning signal at the time of using the scanning electrode drive circuit 4 of drawing 1 and the 



scanning electrode-control circuit 5 of drawing 2 for drawing 3 (a) and (b) is shown. 
[0031] The potential of each electrode of the TFT-LCD panel 1 at the time of expanding the 
output dynamic range of the scanning electrode drive circuit 4 to drawing 4 is shown. +Vsig of 
drawing 4 (a) The straight polarity potential of the alternating-current-ized status signal, and - 
Vsig This negative polarity potential and Vsc are the main potential at the time of alternating- 
current-izing a status signal, and Vg. Scanning signal wave type is shown. For drawing 4 (b), the 
pixel potential pinch off voltage and drawing 4 (c) which are the status signal held at a pixel are 
pixel potential and scanning signal wave type Vg. Potential difference Vg^Vsig It is the shown 
wave. 

[0032] In this example, as shown in drawing 4 (c) unlike drawing 18 (c), at the time of writing, it is 
shifted to the plus side rather than the case where the gate and pixel inter-electrode potential 
difference Vgs is usual, and the flow property of TFT is improved. Moreover, at the time of 
maintenance operation, it is shifted to the minus side rather than the case where the gate and 
pixel inter-electrode potential difference Vgs is usual, and maintenance operation of TFT is 
improved. Therefore, writing / maintenance property of the TFT-LCD panel 1 is improved, and 
while a high definition display is realized, it becomes possible to prevent degradation of liquid 
crystal. 

(Example 2) Drawing 5 is drawing showing the example of composition of the scanning electrode- 
control circuit 5 used for the 2nd example of this invention. This is an example at the time of 
making adjustable the both sides of the potential of the scanning electrode drive circuit 4 of 
operation, and grounding potential. 

[0033] As for operation of the scanning electrode-control circuit 5, in this example, it is carried 
out similarly. First, when the scanning electrode drive IC 41 starts a scan, the scanning 
electrode-control circuit 51 corresponding to it becomes scanning mode, and it is the plus side 
potential VDDh in scanning mode from the scanning electrode-control circuit 51. It is chosen 
and is the minus side potential Vssh in scanning mode to the plus side of the scanning potential 
of the scanning electrode drive IC 41. The grounding potential of the scanning electrode drive IC 
41 is supplied. Next, the scanning electrode-control circuit 51 becomes a hold mode at the same 
time the scan of the scanning electrode drive IC 41 is completed, and it is the plus side potential 
VDD1 of a hold mode. It is chosen and is the minus side potential Vss1 of a hold mode to the 
plus side of the grounding potential of the scanning electrode drive IC 41. The grounding 
potential of the scanning electrode drive IC 41 is supplied. 

[0034] Therefore, by using the example of drawing 5 t the scanning electrode drive circuit 4 
becomes possible [ outputting the potential 35 at the time of scanning mode [V], and the 
potential -10 at the time of a hold mode [V] ], and expansion of the output dynamic range of a 
scanning electrode drive circuit of it is still attained compared with the example of drawing 2 . 
[0035] Moreover, grounding potential Vss of the scanning electrode drive circuit 4 chosen by 
drawing 5 (n) Since it becomes possible to shift potential by scanning mode and the hold mode 
about the scanning pulse impressed by using and constituting a level shift circuit in the scanning 
electrode drive circuit 4, a wide range output dynamic range can be obtained. 
[0036] The example of composition of the level shift circuit in this example is shown in drawing 
6 . It is Vss (n) about L level (logic 0) of the scanning pulse impressed with the composition of 
drawing 6 in the scanning electrode drive circuit 4. Since it can clamp, however the power supply 
potential impressed in the scanning electrode drive circuit 4 may change, it will become possible 
to stop the scanning pulse potential impressed in the scanning electrode drive circuit 4 in the 
proof-pressure property of the scanning electrode drive circuit 4. 

[0037] Therefore, it is Vss (n) also in the scanning electrode drive circuit of single supply 
operation at the time of scanning mode by combining a scanning electrode-control circuit as 
shown in a level shift circuit as shown in drawing 6 , and drawing 5 . To plus potential, it is Vss 
(n) at the time of a hold mode. By making it minus potential and carrying out the level shift of the 
scanning pulse to this potential, both power supply operation of plus minus is attained. 
(Example 3) Drawing 7 is drawing showing the example of composition of the scanning electrode- 
control circuit 5 used for the 3rd example of this invention. This is the scanning mode potential 
VDD (n) impressed in the scanning electrode drive circuit 4. Hold-mode potential Vss (n) It 



constitutes from two or more potentials, and considers as the composition which can impress 
them one by one. At drawing 7 , it is the high-voltage side potential VDDh in scanning mode. 
High-voltage side potential VDD1 of a shell hold mode Between is divided into four and it is the 
low-battery side potential Vssh in scanning mode similarly. High-voltage side potential Vss1 of a 
shell hold mode The example in the case of dividing between into four and impressing to the 
sequential-scanning electrode drive circuit 4 is shown. 

[0038] In the example of drawing 7 , a counter circuit 513 begins operation from before several 
lines to which the scanning electrode drive IC corresponding to the scanning electrode-control 
circuit begins a scan, and it is the maintenance potential VDD1 for every fixed scanning line of a 
certain. Vss1 Shell sequential-scanning potential VDDh Vssh [t is VDD (n) to the scanning 
electrode drive circuit 4, choosing potential to a side. Vss (n) Potential is impressed. And if the 
scanning electrode drive IC completes a scan, it is the scanning potential VDDh for every fixed 
scanning line. Vssh It is the maintenance potential Vss1 one by one from a side. VDD1 It is VDD 
(n) to the scanning electrode drive circuit 4, choosing potential. Vss (n) It is the circuit which 
impresses potential. 

[0039] In this case, VDD (n) VDD (n) It is chosen by the selection circuitry 511 and is Vss (n) 
further. Vss (n) It is chosen by the selection circuitry 512 and a selection circuitry 511 and a 
selection circuitry 512 are controlled by the same counter circuit 513. Therefore, Vss 
simultaneously chosen from a selection circuitry 511 and a selection circuitry 512 (n) Vss (n) 
Although the potential difference needs to be in the withstand-voltage property of the scanning 
electrode drive circuit 4, if it is in a withstand-voltage property, it can be set up arbitrarily. 
Therefore, while an electric stress which joins the scanning electrode drive circuit 4 by taking 
composition like drawing 7 is mitigable, an electric stress which joins the TFT-LCD panel 1 is 
also mitigable. 

[0040] As mentioned above, by using a scanning electrode-control circuit as shown in each 
example of this invention, while writing / maintenance property of a TFT-LCD panel is improved 
and high definition TFT-LCD is realized, prevention of degradation of liquid crystal is attained. In 
addition, the example mentioned above shows that writing / maintenance property of a TFT-LCD 
panel is improved by a scanning electrode and the scanning electrode-control circuit. Therefore, 
they are not the alternating current-ized method of the status signal impressed to the 
composition and the TFT-LCD panel of a status-signal electrode, and the thing further 
restricted according to the contents of the signal of a status signal. 
[0041] Next, the example of invention of a claim 2 is explained. 

[0042] First, it examines by what factor the power consumption of a drive circuit (modular 
circuit) is decided. Here, the power consumption by the bias current to which power 
consumption flows in direct current shall not include. A drive circuit is fundamentally divided into 
a signal-line drive circuit, a buffer circuit, a control signal generating circuit, a common drive 
circuit, and a gate line drive circuit. Each is described in detail below. 

(1) a signal-line drive circuit — although divided into a digital method and an analog method, 
since it is the drive IC for driving a signal line and OA picture is digital, this examines power 
consumption about the good digital method of adjustment 

[0043] The drive IC of a digital method consists of the shift register which determines the 
sampling time of a signal fundamentally, the latch circuit which latches a digital signal, a De- 
conversion circuit which changes a digital signal into an analog signal, and an output buffer which 
drives a signal line. Here, since it is a latch circuit and an output buffer, these two factors that 
determine power consumption are considered. 

[0044] maximum electric power consumption P1 of a latch circuit the input equivalent capacity 
concerning C1 and a sampling clock in the input equivalent capacity about a picture signal — the 
sampling frequency of Cck and a picture — f s ** — if it carries out P1 =(C1+2Cck) x(fs/2) xV1 
2 — It is expressed with (1). 

[0045] The maximum electric power consumption Pob of an output buffer is [ capacity / signal- 
line ] Nh about fh and the level number of pixels in Cs and level drive frequency. If it carries out 
Poh=Nh xCs xfh xVs 2/2 — It is expressed with (2). 

(2) Although a buffer circuit buffer circuit is the portion which carries out noise rejection and 



waveform shaping and supplies a stable signal to a signal-line drive circuit in response to the 
digital signal of an input and it may be omitted, since it is fundamentally required, take into 
consideration. Maximum electric power consumption Pb of a buffer circuit Clock fs If input 
equivalent capacity of the circuit concerning Cbc and a picture signal in the input equivalent 
capacity of the related circuit is set to Cbp Pb =(2 Cbc+Cbp) x(fs/2) xVb 2 — It is expressed 
with (3). 

(3) a control signal generating circuit — this, although it has gate-array-ized fundamentally and 
internal frequency changes with signals It is mainly the sampling clock fs of a picture. Since 
related power consumption is considered to be an important factor, the maximum electric power 
consumption Pga of the whole gate array clock fs the input equivalent capacity of the circuit 
concerning Cgac and a picture signal in the interior capacity of equivalence of the related circuit 
— Cgap ** — if it carries out Pga=(2Cgac+Cgap) x(fs/2) xVga2 — It is expressed (4). 

(4) a common drive circuit — this — common capacity Cc the thing for driving — it is — 
maximum electric power consumption Pc of a common drive circuit common drive frequency — 
fc ** — if it carries out (fc is the half of the level drive frequency fh in common reversal) Pc 
=Cc xfc xVc 2 — It is expressed with (5). 

(5) a gate line drive circuit — this — capacity Cg of a gate line the thing for driving — it is — 
maximum electric power consumption Pg of a gate line drive circuit if drive frequency of a gate 
line is set to fg (usually level drive frequency fh) — Pg =Cg xfh xVg 2 — It is expressed with (6). 

(6) It is the power consumption Pall of the whole circuit more than in the power consumption 
Pall of the whole circuit. Pall =PI+Pob+Pb+Pga+Pc+Pg=(CI+2Cck) x(fs/2) xVI 2+Nh xCs xfh xVs 
2/2+(2 Cbc+Cbp) x(fs/2) xVb 2+(2Cgac+Cgap) x(fs/2) xVga2+Cc xfc xVc 2+Cg xfh xVg 2 — 
here It is Nh xCs »Cg at common ** fixed voltage. If it carries out Pall = (CI+2Cck+2 
Cbc+Cbp+2Cgac+Cgap) 

x(fs/2) xV2+Nh xCs x(fh/2) xV2 = Pall (C, f, V) — It is set to (7) and becomes capacity C t and 
drive frequency f (a horizontal frequency and clock frequency of a picture) and the function of 
voltage V. 

[0046] Although capacity C will be decided here and device structure and voltage V will be 
decided by IC and liquid crystal panel structures, such as a process and the V-T property of 
liquid crystal, a horizontal scanning frequency, a flicker property, etc. of a picture are decided 
from a system and quality of image, and frequency f can be lowered by the driving method, 
however, since the frequency of a flicker component also falls while the fall of pixel potential will 
become large and a flicker component will increase since the holding time becomes long even 
when the OFF leakage current of TFT is the same if drive frequency is usually lowered, a flicker 
carries out a visual sense more — having — being easy — large quality-of-image degradation is 
caused 

[0047] Then, the driving method (the MF driving method) which lowers drive frequency is 
proposed by dividing the field picture of one sheet into the subfield of odd sheets recently 
(Japanese-Patent-Application-No. 2-69706 No.). 

[0048] The conceptual diagram of the MF driving method is shown in drawing 14 . First, the 
method of driving at the time of the rrM:hHrame display is explained. As shown in drawing 14 (a), 
while driving the gate line of 1, 4, — , N, N+3, N+6, and — line in the first Tf/3 period, a signal- 
line reversal drive is performed to straight polarity and the even-numbered signal line like the 
picture signal of negative polarity at the odd-numbered signal line. In the Tf/3 next period, as 
shown in drawing 14 (b), as shown in drawing 14 (c), 3, 6, — , N+2, N+5, N+8, and — line are 
driven in 2, 5, — , N+1, N+4, N+7, — line, and the Tf/3 next period. The line to drive returned in 
the Tf/3 next period, and as shown in drawing 14 (d), although it is N, N+3, N+6, and — line, the 
alternating current drive of liquid crystal is realized by 1, 4, — , performing the drive with reverse 
polarity with (a). Since (b) and (c) were only made into reversed polarity after that, explanation is 
omitted. 

[0049] When the above drives are performed, it analyzes what a flicker component becomes. 
First, although the shortage TFT of (1) ON state current (2) runs and the OFF current of voltage 
(3) TFT can be considered as a cause of a flicker (1) and (2) — array structure — it runs and 



correspondence by amendment drive is possible — but About (3), unless considering being that 
to which MF drive usually makes the holding time of TFT longer than a drive theoretically an 
OFF property including optical leak of TFT etc. is perfect, this property is considered to affect a 
flicker property more greatly than usual. Then, it analyzes focusing on the factor of (3). 
[0050] The potential change wave of a pixel is approximated as shown in drawing 15 (a). That is, 
since maintenance is good while driving with straight polarity, it is pinch off voltage. Since 
maintenance is bad while driving by change and negative polarity, suppose only Vn that potential 
change is produced between the 1 fields (>pinch off voltage). At this time, it is potential i (t). i(t) 
=Vs+Vn- (2 Vnt/pi) (0 <= t<=pi) 

i(t) =Vs+pinch-off-voltage- (2 Vpt/pi) (- pi<=t <0) — (8) Although an actual permeability change 
needs to multiply the response characteristic of liquid crystal by the above-mentioned change 
on a frequency shaft, since a response characteristic is a complicated property depending on 
potential level, only potential change of a pixel is analyzed as brightness change here. 
[0051] If FUEE expansion of this is carried out 

i (t) =Vs + X (2/k 3 k) U-(-l) k } 

X (Vn -Vp )sinkt + (1/k) {l-(-l) * } 

X (Vn -Vp )coskt — (9) 

Here, considering only a fundamental-wave component (30Hz) important as a flicker, it is as k= 1. 
F30= (4 / pi 2) (Vn-pinch off voltage) — (10), each [ i.e., ], pixels will have the spectrum which 
becomes F30 as shown in drawing 15 (b) as a flicker component. As a method of removing this 
flicker component, the (1) brightness change i (t) itself is made into a RF. 
[0052] (2) Compensate by the pixel which adjoins. 

[0053] Usually, since a pixel signal accelerates, the method of (1) is seldom used. Line reversal 
(common reversal) and signal-line reversal are compensated with 2 pixels in the method of (2). In 
this case, it attaches and explains in detail. 

[0054] First, since the signal of reversed polarity is inputted by every method, a contiguity pixel 

is the 2-pixel average luminance ia. (t) is expressed with the following formula. 

[0055] 

ia (t) =i(t)+i(t-pi/omega 0) la =(omega) Komega) {1-exp — (11) omegaO = pi/Tf — this — a 
Fourier transformation — carrying out — (it becomes jomegapi/omega 0} — (12).) Therefore, it is 
set to [a =(WO) 0 and a flicker component can be removed completely. 

[0056] MF drive which this invention persons propose although the above is the case where a 
compensation pixel is 2 pixels is the N-pixel average ia which is what extended the 
compensation pixel to N pixels, and adjoins at this time, (t) and Fourier transformation la (W), 

i a (t) =2 i (t +n/NX^/o) D ) "(13) 

n- 0 

H 

I. (<o) =2 I (cd) exp {] (n/N) cotc/coo ) -(14) 



It comes out. 

[0057] By 3 pixels, the case where a flicker component is compensated is taken for an example, 
and it explains below, drawing 16 — formula (8) from — 3 pixels called for — each permeability 
change i (t) — a solid line, an alternate long and short dash line, and a dotted line — being 
shown — the permeability change at this whole time — ia It was shown as (t). Moreover, 
frequency spectrum is shown in drawing 17 . If permeability change [ of the pixel compensated 
mutually ] i (t) is the same so that clearly from drawing 16 f since the flicker component which 
were 2Tf(s) from the first (Tf : field period = 1/60 seconds) can be made into 1/90 seconds 
which is 2Tf(s) / 3, 1/3, period by 3-pixel compensation, a visual sense will not be carried out as 
a flicker. [ i.e., ] Since the phase of the spectrum of each pixel has shifted 120 degrees, 



respectively so that clearly from a formula (13) if it sees by frequency spectrum, this is added in 
vector, and it means that the component is lost. Since drive frequency can be made small so 
that it is possible similarly 3, 5, 7, — , to compensate with 2N+1 and — pixel, i.e., odd pixels, and 
there are many pixels which can be compensated, when this principle is used, power 
consumption can be reduced. 

[0058] Generally, the power consumption PMF of MF drive is relational expression (7) which 
determines power consumption. PMF= (CI+2Cck+2 Cbc+Cbp+2Cgac+Cgap) 
x{fs/2} (2N+1) xV2 + Nh xCs x{fh/2} (2N+1) xV2 = Pall/(2N+1) — (15) — since the power 
consumption depending on the drive frequency of a modular circuit can be decreased to 1/ 
(2N+1) so that clearly from this formula, power consumption can be reduced sharply 
[0059] Based on the analysis result of MF drive, it experimented in the reduction effect of a 
flicker using the actual panel. It drives usual [ 1 ] by three N= 1, i.e., subfields, by the 
fundamental experiment this time (60Hz). 

2) When drive frequency is only lowered (20Hz drive) 

3) MF drive (N= 1) 

It is alike, it attaches, the gray level of 50% of permeability is displayed, and time change of 
permeability is detected by the photodetector. Detected time change is changed into a 
frequency component, and analyzes and evaluates how much 40 or 60Hz components [ 20 which 
is a fundamental wave, and ] there are by the FFT analyzer. 

[0060] Usually, the result which measured the relative level to the average luminance of a flicker 
component about the drive, 20Hz drive, and MF drive (N= 1) is shown in the following (table 1). 
(Table 1) showed the following things. 
[0061] 
[Table 1] 
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(1) When drive frequency is dropped on 20 Hz, 20, 40, 60, 80, and — have arisen as expected as 
a flicker component. 

[0062] (2) 20Hz component should disappear as expected by MF drive, and be changed into 3 
times as many 60Hz component as this. 

[0063] (3) Also about 60Hz components, a drive and MF drive are usually these level, and 
quality-of-image degradation by the flicker be almost usually the same as a drive. 
[0064] Since the holding time becomes large sharply although the MF driving method is a very 
effective method about a field flicker as shown above, as shown in (Table 1), the flicker 
component in every (every [ Usually ] line) pixel becomes large. Therefore, the disk produced for 
every field is checked by looking, or clinch distortion produced according to the difference of 
straight polarity and the maintenance property of negative polarity causes quality-ofHmage 
degradation of a still picture. These are all called line disturbance. Moreover, when an animation 
is displayed, the response of liquid crystal being bad and the interval which 1 pixel drives are 
longer than the 1 field, from the bird clapper, the disturbance to which a picture is confused in a 
comb configuration arises by the interlace, and the MF driving method is degrading the quality of 
image of an animation. 



[0065] In order to solve this, in this invention, it is characterized by having the gate-voltage 
adjustable means which writes in the gate voltage of the TFT which works as a switch for writing 
in a picture signal, and is changed according to time or the holding time. Hereafter, the example 
of this invention is explained. 

(Example 4) The circuitry in the 4th example of this invention is shown in drawing 8 , and the 
signal wave form at this time is shown in drawing 9 . 81 in drawing — a liquid crystal panel and 
82 — in a signal-line driver and 83, a controlled-variable detector and 86 show the scanning 
method adjustable circuit, and, as for a gate driver and 84, 87 shows the image selection 
circuitry, as for a control signal generator and 85 In this example, the still picture and the 
animation detector which detects whether a part for the 1 scanning line of a picture and the 1- 
pixel signal are changing as a controlled-variable detector 85 in drawing 8 are used. Although 
various methods of detection of a still picture and an animation are considered, the example is 
described below. 

[0066] (1) Threshold Sth1 whose 1 pixel of the 1 scanning line is also at least one during the 1 
field If it is changing above, the scanning line will detect as change, i.e., an animation. 
[0067] (2) Threshold Sth2 which is in 1 field period among the pixels which constitute the 1 
scanning line The 2nd threshold Sth3 with the pixel which is changing above If it is above, the 
scanning line will detect as change, i.e., an animation. 

[0068] (3) Threshold Sth4 with some which carried out weighting addition of the amount which 
changed during the 1 field by the pixel which constitutes the 1 scanning line If it is changing 
above, the scanning line will detect as change, i.e., an animation. 

[0069] (4) It can change, without carrying out whether it holds in memory and only the portion 
having a detector until it will change, if the information is then sent or it sends once, since the 
animation, the still picture (or is it a text file?), etc. may be attached to the file itself as an 
identifier from the start when displaying an animation in a window. 

[0070] It is changed in the detecting method also in consideration of its combination besides 
[ which was explained above ] an example, or the frequency of change, and the range which does 
not deviate from claims, such as **********, in the visual-sense property of an eye. 
[0071] Based on this detection result, the gate is applied to a video signal or the gate driver of 
TFT is controlled, that is, the case where the scanning line is an animation about the scanning 
line which is not scanned although the scanning line (this example N, N+3, — ) scanned 
fundamentally in the field scans — as long as — a scanning signal (usually the clear signal or 
output enable signal of a gate driver) is changed so that it may scan In this example, it is high- 
level and the case where it does not scan is shown in a scan and a low level. Moreover, although 
it is made not to input into a signal-line driver in this example, applying the gate when not 
scanning about a video signal, either, when not scanning in the direction of a signal-line driver, it 
can also omit by taking correspondence of stopping a clock. 

[0072] In this example, although the scanning method is controlled by detection of a still picture 
and an animation, a scanning method including the number of a gate scan time, the holding time, 
and interlaced scanning etc. is also changeable with the signal which otherwise affects power 
consumption, such as a residue, time to use, the soft remaining time, etc. of the signal which 
affects the ON-OFF properties of TFT, such as the polarity of the height of temperature, the 
amount of an incident light, and a display image signal, or a cell. That is, since greater importance 
is attached than to quality of image to power consumption, you may make it not commit this still 
picture / animation detector by attaching low-power mode in the case where it is used for a 
portable equipment. 

[0073] Moreover, the signal and power consumption mode change signal (although the method of 
reducing the quantity of light of a back light has put in practical use in order to low-power-ize) 
which detected the residue of a cell similarly in order to low-power-ize further Since optical leak 
of TFT decreases by reducing the quantity of light and the holding time can be lengthened it 
contains in this also in that case — having — sweep spacing is further opened also in still 
picture mode, and it is also applicable to enlarge sweep spacing at the interval which fills five 
lines, seven lines, and 2N+1 (N is an integer) for what was every three lines in the range which 
does not deviate from a claim with the above-mentioned example Moreover, although the analog 



signal is used so that it may be easy to give explanation as a video signal, it can think completely 
the same way as a digital signal. 

(Example 5) The circuitry in the 5th example of this invention is shown in drawing 10 , and the 
signal wave form at this time is shown in drawing 1 1 . When thinning out a scanning signal by MF 
drive and scanning it in the 4th example, it is making into the feature to drive in usually same 
drive time as a drive, to take long drive time by this example to having decided to be absent from 
the time which remained when other lines were still pictures at the time of a still picture, and to 
raise the ON property of TFT. Although this is considered that ON property becomes a problem 
at the time of an animation, since it becomes bad to spatial frequency with the high property of 
human being's eyes compared with a still picture in the case of an animation, as for the shortage 
of writing of some, quality of image does not become bad so much. 

[0074] In this case, since time-axis conversion must be carried out, it is realizable by reading 
one tine late in time of one lines or more using line memory or a frame memory. Moreover, the 
rate of an animation and a still picture can be detected and drive time can also be assigned 
equally. That is, it is Ts=Tf/(n+m) when it is line severalm of the inner animation of the scanning 
line except the scanning line scanned in the field as all the number of scanning lines n scanned in 
the field, and 1 field period Tf. 

If the drive period Ts is decided to become, it cannot be concerned with an animation/still 
picture, but drive time can be secured. At this time, the method of grazing a circuit system, such 
as making Ts into the integral multiple of Tf/n, simple is also considered. 

[0075] By drawing 10 , the one scanning line is usually scanned to, three, and, in the case of the 
animation, the case where the scanning line is also scanned is shown. It is the case where it 
scans with Line N, N+3, N+6, and — , and about N lines, since N+1 and N+2 lines are still pictures, 
a scan time is taken 3 times. That is, 1/3 and a gate scanning interval are controlled so that a 
level clock frequency increases 3 times. In the next scan N+3, since N+4 is an animation, you 
have to drive two lines. 

[0076] making a still picture into double precision, since there is little quality-of-image 
degradation here at this example even if the resolution of an animation is low, and making an 
animation into a 1 time as many scanning interval as this — 1/2 and a gate scanning interval are 
controlled by the still picture, as for a level clock frequency, for both to increase 1 time by 
double precision and the animation However, as stated above, it is also possible a still picture, an 
animation, and to make it similarly the level clock frequencies 2/3 and a 1.5 times as many gate 
scanning interval as this, and it can also change by drive polarity further. When the speed of an 
animation is slow, the method of using an animation as a still picture and processing it is also 
considered. 

[0077] Moreover, it is the example of an about, when displaying an animation in a window and a 
visual-sense property wants to reduce a display speed to the case where the case where the 
resolution of an animation displays a still picture all over a low case or a display to the still 
picture outside a window, and an animation are displayed, bad to the resolution of an animation 
using a bird clapper. Although driven in the non intern race in the 5th example at the time of an 
animation, by carrying out the simultaneous drive of much scanning lines of a book in this case 
at the time of an animation, the drive frequency for a display can be lowered and power 
consumption can be lowered. For example, it will correspond, when displaying the animation 
about NTSC on the screen of a workstation, and it will drive simultaneous [ two lines ] at this 
time, or simultaneous [ four lines ]. 

(Example 6) The driver voltage and the timing chart of the gate in the 6th example of this 
invention are shown in drawing 12 . 

[0078] Although the drive time of the gate was controlled by the above example, when drive time 
decreases at the time of an animation and the holding time of a picture increases at the time of 
a still picture, it is thought by this example that it becomes important to control the on-level and 
off-level of the gate, that is, — the time of displaying an animation — the time (when ON time is 
short) — a gate voltage — high — carrying out — a still picture (when it is got blocked and the 
holding time is long) — off-level — it is made low Although this is easily possible by controlling 
voltage when pressure-proofing of Drive IC is high, when exceeding pressure-proofing, it needs 



to shake the power supply of IC. As for the timing of these change, it is desirable to change in 
the period when the picture signal is not outputted so that there may be no influence in a 
picture signal. Based on the 5th example, in the time of N of a still picture, N+3 lines, and N+4 
lines of an animation, at drawing 12 , an amplitude is changing the level of ON and OFF, without 
changing noting that pressure-proofing is large enough. Although there is nothing if supply 
voltage of Drive IC is not shaken with an animation/still picture when pressure-proofing of Drive 
[C is not sufficiently large, since all ICs that are shakjng supply voltage though shaken for every 
line in that case become the supply voltage, it is necessary for them to sacrifice either the 
maintenance property of other lines, or ON property. However, when a still picture and an 
animation will be continuously displayed since supply voltage will be shaken above the whole field 
if it divides into 1 screen stilj picture and animation mode completely and controls, it is effective 
enough. 

[0079] Next, it is shown how a gate voltage should be controlled. We checked the phenomenon in 
which line-like disturbance stripes flowed, when MF drive was usually actually performed on the 
basis of the amount of flickers of a drive (the minimum frequency spectrum at the time of only 
dropping field frequency). However, these disturbance stripes did not have the optimal time of 
the amount of flickers of a drive being the minimum usually, and it turns out that the to some 
extent worse one cannot be easily seen. 

[0080] In the above example, although the gate voltage was controlled by the still picture or the 
animation, when making drive time adjustable according to the amount of optical leaks etc. also 
in a still picture, it can change in the range which does not deviate from the summary of this 
invention. 

[0081] The relation with the disturbance stripes of the shape of the amount of flickers and a line 
detectable to drawing 13 was shown. This drawing showed that the optimum value of a flicker 
was a time of the amount of flickers to average luminance being -30dB or more. That is, 
although it serves as a noise and it becomes impossible to recognize line-like stripes when a line 
flicker is large to some extent, it is thought that it becomes easy to recognize since line-like 
stripes look it beautiful that it is small conversely. However, it is thought that the method of 
lowering the voltage of the gate so that an OFF property may be improved rather than it will 
increase a flicker in this way, if the OFF property of TFT or diode becomes good sharply since 
the stripes itself will disappear, if it becomes still smaller and is set to -40dB or less is effective. 

[0082] Although the above example generated a certain controlled variable automatically and 
made ON of the gate, and off-level adjustable, in this example, it arranges a control terminal on 
the outside of equipment, and is made to adjustable by the manual. Although the voltage level of 
the gate can usually be moved no longer from outside by drive, whether line-like stripes are in 
sight changes also with external environments, such as changing by the number of scanning lines 
scanned individual differences and during the 1 field, and temperature, in MF drive. Then, the 
structure made to adjustable by the manual from an outside is desirable. Moreover, according to 
the structure where the above-mentioned number of scanning lines is changeable with a manual, 
it can be interlocked with and a gate signal can also be changed. Since it has a means to change 
a gate signal, by this invention, there is almost no addition of the circuit by making it this 
structure. Moreover, in the case of the display which is the purpose only of using a still picture, 
it is more desirable than the off-level of the optimal gate voltage in an animation to lower OFF 
state voltage. 
[0083] 

[Effect of the Invention] By preventing degradation of the write-in property of a switching 
element and degradation of a maintenance property by the straitness of the dynamic range of 
scanning signal drive IC original by expanding the dynamic range of a scanning signal drive circuit 
in equivalent according to this invention (claim 1), as explained above, quality-of-image 
degradation of the seizure of a display image, a flicker, etc. can be prevented, and degradation of 
liquid crystal can be prevented, and a long lasting liquid crystal display can be realized by high 
definition. Furthermore, all are applicable if it is not the thing restricted according to the content 
of the alternating current-ized method of the composition of a status-signal electrode, or the 



status signal to impress, and the signal of a status signal but TFT-LCD using the scanning 
electrode drive IC. 

[0084] Moreover, according to this invention (claim 2) f increase of the flicker by the OFF leakage 
current of a case so that the holding time of pixel switches, such as TFT, may become long, 
seizure, line disturbance, clinch distortion, etc. can be suppressed. Since the property change by 
the individual differences of a way which are visible by having enabled it to change the property 
from outside furthermore and time, temperature, etc. can be compensated, it becomes possible 
to realize a high definition liquid crystal display. 

[0085] Moreover, since drive frequency can be lowered the optimal by establishing a means to 
change the holding time with the amount of optical leaks, low-power-ization is attained. 
Furthermore, while quality-olHmage degradation is lost at the time of a still picture even if it 
lengthens the holding time by lowering the off-level of the gate, and being able to lower power 
consumption, it can write in by raising on-level at the time of an animation, and it can be made 
into high speed. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the basic composition of the liquid crystal display 
concerning the 1st example. 

[Drawing 2] Drawing showing an example of a scanning electrode-control circuit used for the 1st 
example. 

[Drawing 3] Drawing showing the example of the scanning signal at the time of using the 1st 
scanning electrode drive circuit and scanning electrode-control circuit in an example. 
[Drawing 4] Drawing showing the potential of each electrode of the TFT-LCD panel at the time 
of expanding the output dynamic range of a scanning electrode drive circuit in the 1st example. 
[Drawing 5] Drawing showing the example of composition of the scanning electrode-control 
circuit 5 used for the 2nd example. 

[Drawing 6] Drawing showing the example of composition of the level shift circuit in the 2nd 
example. 

[Drawing 7] Drawing showing the example of composition of the scianning electrode-control 
circuit used for the 3rd example. 

[Drawing 8] Drawing showing the circuitry in the 4th example. 

[Drawing 9] Drawing showing the driver voltage and the timing chart of the gate in the 4th 
example. 

[Drawing 10] Drawing showing the circuitry in the 5th example. 

[Drawing 11] Drawing showing the driver voltage and the timing chart of the gate in the 5th 
example. 

[Drawing 12] Drawing showing the driver voltage and the timing chart of the gate in the 6th 
example. 

[Drawing 13] Drawing showing a relation with the detectable disturbance stripes of the shape of 
the amount of flickers, and a line. 

[Drawing 14] Drawing showing the concept of the MF driving method. 

[Drawing 15] Drawing showing the potential change wave and flicker component of a pixel. 

[Drawing 16] Drawing showing the flicker component at the time of MF drive. 

[Drawing 17] Drawing showing the frequency spectrum of brightness change. 

[Drawing 18] Drawing showing the potential wave of each electrode in the frame reversal drive 

generally [ in order to perform an alternating current drive ] used. 

[Drawing 19] Drawing showing the general property of TFT used as a switching element. 
[Description of Notations] 

1 — TFT-LCD panel 

2 — Top status-signal electrode drive circuit 

3 — Bottom status-signal electrode drive circuit 

4 — Scanning electrode drive circuit 
41-44 — Scanning electrode drive IC ~ 

5, 51-54 — Scanning electrode-control circuit 

511 — VDD (n) Selection circuitry 

512 — Vss (n) Selection circuitry 



513 — Counter circuit 



[Translation done.] 
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* C J: a » S &«M$t4® 3Mb*>«l#l«rtt©3Wb« K Jtf 
v^Vm^ (TFT) ti»fiWTFT-LCD^ 

^ i jtaSB^ft wanWKttT r T**a^«^o 

a^fi ^OfiSSriWls *ffv BMfcft a^-f £ A&qMBa 
« 11685 SRItfcltftlStttS. 




1 

TvHJy^XBBK^ftfcBSKWSiu ft^cDBHRSffi 
«^©M» ft fx a je«B^«l«l^ S *Rttfc £ 4: &Kft 

fc«^»fc©Bn£*ft*ft»tt£ft-cy-- 

[0 0 0 1] 
[0 0 0 2] 

tv b y y*^«tiEiLfc»a*««i (lcd) -e 

T) M£</a^&ftT^£o CICDacDTFT-LCDt: 
AH^ftSTFTtt, Kl/>f>, y-h, V— X«ffi*» 
fc&^HM^eMf^FC&iK ^JveftKW 

stiti>*o Sot v y&xmzms^titz&m 
s-^ssanLy— nctt^ffit-^SBijpu tftcdk 

% Sfe. #B*mSK«^«*ft^T*fc«>fc:HU 
»5i*fiS<'h*<-rs^i:JcJ:?)fT^o 

[0003] tfcfc, tft cfflfln-sajsa-^eaEfi 



(2) JRfi¥7- 1 9 9 15 2 
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(ICfh) *^^*:^gJtllHlBStffflV^?>^^TV^-5o CCDJ:^ 
iclWS©IBl&I C*«^Sfc»I CfiDKJirD-fext J; 
*»ffiWtt#K6ftT:*3D, ±t©TFT-LCDt» 

f t — l cd ifimmmni utsb****-*- *b* 

mmibztitzm&iz&T FTcD+^mm^mm^ti 

«t*ofc6 % jeatWWtffiWfMfhbfcW^TFT-L 

10 »&ft&<fe!K X^Bfft^fb^TFT-LCD-ecD 

[0 0 0 4] CCDBSHS, H18, il9 £/BUTlgi£ 
tcKWT^o TFT-LCDTB, ffl^TV^^tJIMM 
S^^^cfc^^bb^l^ctd^^^lgii/^fTao El 18 

^^gi^^ffo tz^biz-mmzm^^ fixity 
\y-M^mmm\z^ ^^mm<Dm&m^^vx^ 
eii 8 (a) ©+vsig \Aimih^titzm^m^(D 

IHStMtiu -Vsig ttHfiffiffi«ffi, Vsc^^fg^ 
*S£«Kfb-r*W©*^«ifiLx Vg ttjtfiS-^iSEJBS^b 
20 tl^o 018 (b) ttBSRfc^£ft3«^fi^?» 
SBSMKftVp , El 18 (c) ttB*«ttfcjeSE»^tt 
JBVg* ^COm^Vg - Vsig ^^«lt^^o 
[0 0 0 5] 0 1 9ttt, TFT-LCD©^>f^> 
^fr? L T AH ^ ft T O S T F T ©--J&W&fSf* £ ^ 
To HI 9©«t«VgsttTFT©V— X ■ 

^*t>B*SffiVp h^ltfs^fVg CDmiu^^:^ 
To 01 9CDWmi& fcfcTFTCDKW>««fc, 

mmnmtm^mmmizm.ti^Mm.m^i.x^^o m 

19£*K 3I^M^©« ttVgstfO [V] <fc 
30 &B5WS£TId tt*<atftSfctoTFT<Z)*a)&sA< x 
£fc;3i^M*©^B$fcttVgsjt>s(> [V] «fc&ffi»ftK 
Id tt'^<^l) TFT©fiiSF»14A«fi<«!SC:fc3&s» 

[0006] b*u 018 (c) Kwt*«td»Cs mm 

01 9<z>+vgs£Sfc*vgh-vsig #o [v] tt-3££ 
T/hsofteTFTo^awttffsefb-r*. *&, 01 

8 (c) £^T<J:5^ £ffitt©S^M^©^Krk:tt 
. 06CD-VgstSfcSVgl-Vaig #0 [V] (tiS*7? 
40 /J\£ < 3fe ?) T F T©«#^##fb-rSo 

[0 0 0 7] d©«t-5a:TFTCD*il«14<Z)5efb^««r 
«H4<z>#fbtts 018. 01 9 3 

vg ©wekh* y>^^^\ u>is<Dm$tim 

fb*ftT*5 5 I Crn-bX(c<i:^BH^t4T-y>r^^ y 

KM I CS-€©S*ffl^Tl^fcfi!yeBU TFTCD®511$ 
^#^aA^tt^^b^^tt©*fb*JS^^ 
50 ^B«©BK*3&Yb**S«36»t)-e«:<, affift^fc: 



3 

[0 0 0 8] £^CDLCDCDi^«?»Jg<b 
lb) fcm^WB««aR#iaKSiYbbT*T»t), 

fcfias^KKIHBl (4$HR355-286499) -fWWtEE 

*H*©ffittt3giBHbTS/7 y-tznmw^y ME 

» 4-48313^) #»3B*nr^*. b*»U ^ 

*>K4BB«itt, ^fi©^^>^7k¥IB»MIW (1 5 

ii^^t^o Mam, * 

t«ffl*ffi»i b& WftBfe W*»ffi*s!BI b 

K^Jt^-rsfetofci^ us*^ Y—ztmsz bM < 
[0009] zcD^o^mmjk^m^-r^^tvx, 

T^S 3-51887-^ -188299^) o b*> 

lE*«^'&to-frSCi:7?iBlllSYbA s "CgS b* y h^l&Ig 

[0010] S fcgjSt?ttx 1 tt© 7 >f Fil**^ 

ftftTWSBOac (MFKMifi) a**snTV^S (W 

H^2-69706-§-) o £©MFK»8;H\ rS^m^J^ffiM 

fia*«flffl#*Ht:*:*<a!S*:»fc:i 

fci:*fcatSCD/iB«*sfflv^i:, IBiR&HKrr&IIflPH 

{b£^TU3o 
[0 0 11] 

'[»BB#»»bJ:akr*aW] c©<ta^ TFT^ 



(3) Ri¥7-1 9 9 15 2 

4 

*ii&s6±fc&«iHWb^s*< 

*^b^^TbS^^t^O^^ $ $)ofeo 
[0 0 12] i^S?^S{bcofc^©Igi!;Ml&l!ScDig 

^^IK*D^b-»3B;trt:<tDB«4«*fb-ra. 

iB««*ASfi«"t?SSMFKtt«r-ttx »ltIBT*tt 

10 fci&HKtf^b-rsBSHtfft^fco 

[0013] ±saw»ft**br3&*n&* 

^a^^izji^^^tixu^Mmmmmi coy 

[0014] sfc, *«w©flft©a«jtt^ Mxntiifi'p 

20 B**^Bft»«"razi:fc:&*. 
[0015] 

[0016] ip*,. *asw (>«bi) a:, sv^sas 

fcOMHtS^ »^©piI*«8li:«*Blfc©iat*n* 

30 m^&m&m^cDmg&frmE&m^ mm&izM&m 

* o lz b, a.-3a^«^©«j*BM^KffcH:^>f 

[0 0 17] Ci-c x -*5BBBCDa*uv^»BB«4:b"C 

(1) x-f^fy^iTFTtfe^ v—;**s!HS« 

40 awe, Fu-f h***a»t:aBttarft 

(2) jeaEfi^ww^ai*, ass«^«»ii*ttfp«pfcH: 

(3) je««-5#J»¥«tt, «Ro^XSSBIbIalR«M 

50 &msmmmm>nimiSL&m&m9m%&frtffi»ii 
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(4) jeaEB9*w*«Bu m^©^*m®igt!;[Hiff&&©j 

[0 0 18] *fc, ««QI9 (J»«B2) fcU Si^c^H 

no, fi9*»Harf*36*»<©rt'j>a!< fc* i 

[0 0 19] CICITn *»B8©a*bV^SOBB«i:UT 

(1) Hi^qr*¥«#, A^H^pjhH^Kiij^ 

(2) he^tt, A*Bflfttf»±Bi<3DB*i:s mm&m 

TMtbT S ^ >f & S ± a fcflffiW**iS :iio 

(3) y-bft^pJ^S^ 'J>*<4:*y-h«BfIiI» 

(4) ?-bm^it&z2>Mm&, mmm^im^mim 

(5) y—h<D#7w<M&, 7 y y*cDg/^fi**?>-rix 

TUSC^o 
[0 0 2 0] 

*aE»9©»j»*ff -5 - 1 t x *> . ^mmmm^m 

So 

[0 0 2 1] 0HW8H2) fccttiHx <>n 

* b-^7»J ^©JBBfcfcSTFTOU-^WWRF 

[0 0 2 2] 



(4) 4flB¥7- 1 9 9 1 5 2 
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So 

TFT-LCD^Ht ;0TFT-LCD 

frbmmTzTmmmm^mMmmmmvt, tft- 
[0023] ei i comxit, ±mw*m^WBmm®B& 

2^*^S-§Vsig (U) #fl«&£*U ±#ja^M^V 

sig (u) &it>ry >y-rs_hffl07K¥^;i/^cPH(u) 
±ffli-y->^y>^;i/^siH(u)t^6^ ±{Bi^m-^« 

ffiffittHIBS 2 tfSJBSnt TFT-LCD^M 
«^«^«flHTOIIIB2 Vsig(0)*««i|&* 

nso T«a*«*«SKKnaB53-NT«a* 

20 «^Vsig(D)tffl«&$*u CPH(D)^STH(D)^*>#STffi!l 
S»JW/ £<fcDTFT-LCD^*;H ^T{PJja^(H 
9«MttlelH3 ©«S«9Vsig(D)tffl«&Sfta. 

[0 0 2 4] ±i«*^fi^«8HB«llsIB22irn r «a« 
«^«M»ElB&3 5&»e>(Z)S^<0.*^M*Vaig(U), V 
sig(D)tt, £S««Ktt[Hie4 ^^co^M-^^ct 5 T 
FT-LCD^*;i/l-^»Sa^3&sfriDtl. ^btftS 
ffirf^frfctlT TTT-LCD^l/1 £Sl^fS-S§#3l 

^ti^o ^mfisigifin]ies4iiffi 

30 m^il&fi; I C a ^e© I cmzMfo b fcjfe2E«fiiM»ElB 
5 fcr <k t) ^>f ^ 5: iv ^ b >^*s»j»**i«o 

[0 0 2 5] B2fc, *^fl£«lfcffll^fc^S«ffi»JflBIIll 

mmm i c 4 i - 4 4 iztjfc Ltz^mmmmmm 5 i 
i-5 4it m&mmm i c 4 i — 4 4 trx*»va 

**tlS^S«86»JW^^I/^STV Jfct^ S01-S04 lc<fc!) 
£SWSKI& I C 4 1 - 4 4 36s^«®-^*Ui***SA» 

40 ^m^iEtftl C4 1-4 40iW J E-b*^ffl^bTt^ 

So 

J [oo2 8]KT^ mitm2^m^x^mmmMm 
\B\m5<Dm^(Dmm^mmir^o tft-lcd 

1 CDSWO^SmffiY 1 n#S<3Dj£4EWSY 

n>£igi&-rs^*mfiiig» i c 4 i B^aEassvfliiEiK 

sffinsiBtti C4 l^xti^ti^ tmm^m^mmu 
m\£\$&5 itrfeflt»*n, ^m«s$ijwiHies5 ifc^b 
TjeawtttWft'i c 4 i#»*a»^E- Fi;^fe^^ 

50 Sftlfe-frSo **lt«tt)^ ££SfiiS(l»[HlE&5 lttjtS 
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mmmmic4 i^m^-r^^-Ym^uiy^Mz-r 
%> t mmiz^ jtE&mmmm i c 4 1 ^mmr vssmtfc 
^^mt£GND u^^mm.^x^mm%mi C4 1 

l&mmm&m u^MzHisxmi ccommmmw 
[0027] m&mmmm ict vx^*?* 

A >*y)V*>yftm<DTMC 5 7 4 6 6&m^f-Wi'£ 

izt£mn±m,{\LGw v^Mzn-r^y^xm^m^M^ 

3 0 [V] 1t\&±-?Z>Z.hftX%Z> (##*f&: B*5r 
— 1f-X^~^T;i/TMC 5 7 4 6 6) o 

[0028] £*r, M^mmmm i c 4 1 #^ih§y 
^fiw^^tvvi^soi #t£i*;*ft£^ 7i;i/^so 

1 &&{£t2;£SE1I«BSBi&I C 4 2^AJ}$tl2>Zimmz 

&m<D7£&mmfflm\B\m 5 2 ^ £ *u nawfc 
«i*j«[h]£& 5 1 ^x^tix^smmmm^im 5 1 © 

k tana* ^swseu 1 c 4 1 -.^^ 

nc4i ^w^-r^ vssmte^ v-f i-x<Dm$m& 
(- 1 0 [v] ) siRitftisn. 

[0 0 2 9] toT, £*SBttIC4 1&ICS#GD 
»ga*tMt ^IftT-r S fc T F T - L CDCSlii^ 

(-10 [v] ) £tti;£-r£o 0*0, am 

^*«<z>§*1Iffi+3 0 [V] *a*U fiWiWmfc: 
ttv>f^tofia*«(ft- 1 0 [V] Sffi*«^i:^ 

1)30 [V] ^Mfc4 0 [V] 6DtB*«ECD^^^ 

[0030] xmzi^m&mffixm 1 c & f^t^^- 

FfMWfttt 19 ^ k \z £ i) , £«mffiKtt I C cowm 
iWa«»HRr«i:ft*. 03 (a) (b) (3, 016D;£ 

sa«iigii[HiffS4 fcH 2 <D7£&&mm®& 5 

[0 0 3 1]H4Cs fe&mSMm®K4<Dmj3#4± 

<z>»W5©Bffi£^-r« El 4 (a) CD+Vsig <££»fb 

*nfc»sffl!^6DjEflH4«ffiH -vsig t&mnm&n 
fiu vsctta^«-§-*aifi{b"j-si«©*ifr«ta, vg a 

^ffllW^^btl^o 04 (b) Bi0lR{3fi^$ 
ftSS5Mt^T*&£B*«ffiVp x 04 (c) ttffl^a 

{iLtmmn^m&vz h©*ffi^vg - vsig 
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[0 0 3 2] *WS«ttts 018 (c) i:B*fct)BI 

4 (c) £5Vi-«fcSfc:. «ga»Wftt4y— b -1B*« 

*nr*5i>, TFT©»««fffi*sats*nso & 

a«-<tt)*v>f bSftt*^ TFTCffi 

»M#^tl^o Sot, TFT-LCD^^H 

at«8sej»iHiH56D«fi)ifi«s^-rH"eftSo ^ 
[0033] ^mmmm^^mmmmmm^ 5 ©» 

ff**ra«tffto*l* 0 S"i\ ^E«fiWlb I C 4 1 £ 

5 £«ftfiMKiP(sIIS5 1 

ilC4 lcD^SWffio^xfilfc:,. ^SE^E— F©V>f 

20 ^-^fflyafe vssh &j£&m&x» 1 c 4 1 oDgssafiL-^ 
TT^hmmizm^mmmmmms l&em^-viziz 

WSK1& I C 4 1 ^ifem^cDT'^^iiJ^, «£rE- K 
[0 0 3 4] S£oT, I5©»j^M^,C^CJ: 

t> * 7£&mmmm®m 4 HyesE^- n®*** 3 5 

[V] fcfi^p^E— HH*©«ffi- 1 0 [V] ^tti^f^C 
30 ^^pj^^^i^^ H2©^«tJt^M^SEWSffi» 

[0 0 3 5] 05 -CjHR^n&jtanSRttHB 

TSii:fc:«k!), ^m®IK»lH]ffS4-NEPSP^ti^^ 

[0 0 3 6] H6«C*^Sfi0JlC*JltSU^;i/^7 bllB 
©i««tfft« H6©«j«tftt,.je««BBiftSl»4 

40 ^RPJpStlS^lEyVl/>^<3DLU^;i/ (U^^^O) 
ss(n) ^^^V^T-g^fe®, ^*m«iIEt!;[E]SS4^m 

4 'xBtfin * ti 5 ^fi^ 4 jE£S8iRiblHlK 4 

coisa^fffi wtrffl a & £ # ajmt 3& * o 

[0 0 3 7]S£oTs B6l:St«J;5S:l"<^>7 MH 
«fi^E-H»ttVss(n) *^5^«(SWC, 

50 mzis^jiis? b~r^>^.tizx^, ^x-v-f^cD 
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56Sffi»J»@K5©«fiE«|*^"J-|a'TffcSo ClftfcU t£ 
*S@IKt&[n]£S4-NffliP^n§^*^- F«ffiVDD(n) 
fcflH**- PWffiVss(n) *tt«©«<ft*&«j«U 

BU ^2re-KCDi6Mffiffl«{fiVDDh ^fefi^-KcD 

i^mjE#jmffiVDDi ©ia*4oic#i!iu im^tc^dfe^e 

— H©ffi»£EffljafttVssh *e>«KrE— K©ift«EEftl« 
ffiVssl ©|ffl*4ot^taLT)B»^fi»BaBi&lpll»4 10 

[0 0 3 8] B7©S^0!IT*tt* ^^>^[Rlfig5 1 3 

«SfC«J#afflVDDl £:Vssl A^/B^ltmeVDDh 
^Vssh fflB^«ffi*a^U&*ft^SW^iftlHll»4^- 
VDD(n) hVss(n) ©iti^MtSo f bt, 
SSttl C^$^7t^i:> — ^©jefiSSfcijeS 
mteVDDh Vssh fflj^£Jg«««W{ftVssl VDD1 
^affiftaKb*:A $ fe^S«8BBiftigB4^VDD(n) £ 20 
Vss(n) <Z)«ffi*Bttn-r5lHlfS"eS)«o 
[0 0 3 9] VDD(n) ttVDD(n) ajR0»5 

1 l-CSSlZti, <**>fc:Vss(n) liVss(n) StR[US&5 
1 2T»W«*tU 1 1SUW«[hIB5 1 2tt 

IrI— <D±lO>#ln\$&5 1 3t|JWtl^o tt^Ts SBR 
EIIK5 1 lfc»«W3K5 1 2*»6|slRf«ca«*n5Vss 
(n) hVss(n) ©«(fi^tt^S«^»|BlH4(!DiH«EE 

^iS^oJ^fe^o tots 07©J;5&«/a£Bi£;i 
4:lc<fc 5 s £S«SIKItrIfilCS4 fc»fes«fit«]fc;* h v 30 

TFT-LCD^;H-\J]Ot) 
[0 0 4 0] JU±. **W©SJQte«fc^«t'5&^S 
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[0041] mmmzcommcDmmmiz'Durm 

[0 0 4 2] sr. SBi&dJB (^^aL«-;i/|5iB) ©Jgg 

( i ) m^itmmmm 

SJMAfttftftfrs. 

[0043] ^^^^^cDigtsi c&s a*w^m-§- 
»*f s ^r^^, 



Pi = (C] + 2C ck ) x (f s /2) xVj 2 

[0 0 4 5] ttl^M7 7r0i^igl^P ob ll N h 
p oh = Nh xC s xf h xv s 2 / 2 

(2) ^7 7 7@B 

P b = (2C bc +C bp ) x (f s /2) xv b 2 ... (3 ) 



- (1) 

zk¥IB»«88RSf h - ^©BBMS* 
•■• (2) 

40 b fcj\ ^D>^f s (cHr^lHlBcDAAWBfi^a* 



p ga — 1 2 C gac 



C gap ) x (f s /2) xv ga 2 
50 (4) 



(4) 



(7) 



«pM¥ 7-199152 
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12 



xv c 2 



10 d 



+ 2C ck +2C bc +C bp +2C gac 
/2) XV 2 + N h xC s x 
(C, f , V) 



20 



>«MEitt<z>**«»«*p c 3t>©i 

P c =C C xf 

(5) y-h»B»[llK 

y- n»Ki&iHiB6DS^««*p g a, y- huom 

t P g =C g xf h xv g 2 
- (6)-eS*tt5. 

(6) @H^{*OT«*«ap all 

W± «fc t) HB*(t®«»«* P al l « 

Pall = (Ci 
x (f s 

= Pall 

tuts ®&c£mmmmkf (*¥«^kiMM>* 

[0 0 4 6] ZZT\ «*Ctt^W>c«J6. HffVtt 

*Ttf5l«a (MFffiBliS) aqMB^ftT^* 30 
¥ 2-69706^) o 
[0 0 4 8] MFHtt&CDA^H&BI 1 4 £5*-*". * 

f /3mmztii, mi 4 (a) t^r«t^t:i, 4, 

N, N+3, N+6, — v>f HBSK»r 

^£tt AffieaBrakfi-^ i: -5 £ a ^ff^-^M^Igi/j 
SfrSo &<DTf /3Jffl|fflCttHl 4 (b) Ic^t^? 
£2, 5, N+l, N+4, N+7, -^>f > N & 
©T f (c) £*vr<fc-5fc:3, 6, 

N+2, N+5, N+8, »-^>f >ftBMrT* 0 ft* 

i (t) =Vs +Vn - ( 2 Vnt/ tt) 
i (t) =Vs + Vp - (2 Vpt/ tt) 

n±vmtt&t>it ffc^ttttmffii^ 



... (5) 

* p all =Pl + p ob+Pb +Pga+P 



f c 



c 1 



+ N h xC s xf h 



x V s ' /2 



+ (2C bc +C bp ) x (f s /2) xv b 2 

+ ( 2 , c gac +c gaj 
+ C C xf c xv c , v, g 

^Vtt— ««HE-CN h xC 



an ) x 
2 +C ( 



(fs / 2 ) xv ga 2 
xf h xv r 2 



g 



s »C g 



'gap 



) 



N, N+3, N- 



(f h /2) XV 2 

- (7) 

4 (d) iz^T^olz 1 , 4, 

6, -5^>T-£>£#, (a) fcttffif£#M©ffi»*fT 
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